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Summary 

OvsiiN I. A. ( IW6) Siiaiiptitfihy ul iIk- Nv.'opmicfov'on.- iVni Mill I'orniuiion Jiid Simmons Uiuirl/ilo at SoiMli 
I'oMl Mill till iht Sluan Sholl, Smiih AusiniliJ Truv\. R. Siir. S. 120(2l, 1 17 12*2. 24 Novembo.i, 

Tlio Tom Mill l omialioii anil Siinmcns Onarl/ile loproscnl regn.’.ssho'. sliallmv mtiniio sL-ilimonlalniii nl llio 
S.imlison Subgmiip iiii iho Stuart Slioll', Al Smiili lorn Hill, ilio I't'iii Hill Fnrmalioii oomprisos ilio Trogulaiia 
Sliiilo l.iooiilii Clap SilIsliMK ami t?iHiaboiiu SaiiJsliiiK' iliombcis and roprcsOlUs iloposiiion in •! sliirm- 
ilmmnalcd shell cnviioiimonl Sharp- ha, sct.1, sw ilov i,Tiiss-s|ialilifi! samisinne boils nf the rniTalvna .Saiulsliaio 
Momher aro iiiiorproioil as I'orteil ivgressivt dopiiMls rormoil ul'i've ruirwoalhoi waso base 'l'l|c pvcrlyiiig 
Siinmons Oaatl/ilo was iJc|«>silci.l u|i li bniad upon slu.-HTIuil was ooiuluoiso Ui lidal amplincaiion I hove iimis 
aro onrrolaicd wilh Iht'ir siraligraphic cquivalori.s in iho Addaidc ticosynolmo 

KIV Wiml).s: Slraligrapliv, Noopiuleriifliic. Teiil Hill riainaliun. .S iinnoiis CjUaiVilo, Liiloiiln (iap •Sillslmio 
Moinht't. Samiison Snbgnnip, Sinail Sholl'. Adelaide Oonsynolino. 



Iiitrocliiclion 

On llii.’ .Small Shell', die Hat lyini: .sediinonis sif'lhe 
■Jem Hill f'urnuiiiiin emp mil west ol’ llie I’nrreiis 
Hinge /one and Adelaide ('iccisyiicliiie in Soulh 
Aiislralia. Ihe I'enl Hill l-iirnialioii iBrnwii IS8?) 
was named atlcr the flat-tupped hills 2? km 
nortiiwest of Pori Aiignst -,1 1 Pig. I ), .\s pan nl'a mniur 
.study iDy.son Idd.S'i. the scdimenloUmy and 
stratigraphy of the Tent Hill Formalioii and .Siii'inens 
Onari/ile were investigated iii ilie type seotion at 
Soulh Teiii Hill iFic. 2) and represent llte first 
ileiailcd synthesis of ihe sedimenlology and 
siraligraphy of these Ibnnatiuns. This paper rev ises 
the siruiigraphie imiiienelamre for die 'I'enl Hill 
lAtrmalion on Ihe Siuarl .Shell. 

Al Soulh TenI Hill, the Tent Hill Foniialion was 
lornially delined as eonsisling of three menihers,. 
lunnely ihe Tregoliina Shale Member, ihe Corrabcrru 
.Saiulsliino Member and (be .Simmens Omnt/iie 
Mcniboa (Dalgarno e? al. IbPSl, This study has 
elevated the Siniineiis Quarli'iie .Member to 
fuimiilion , slams ami redefined ilie Oirrabena 
Stimistoiie Meinbei. Iheiehy incmporaiing ibe 
I ineoln Gap Sillslone Member inlti the Tenl Hill 
Purtualioii (Pig. .f). The Tenl Hill Pormation is 
einiolaiive w'iib the Hraebina PuriTKitinii It the 
Adelaide Geusynelme. Similarly, the overlying 
Simmens Qiiarl/ite may be eonclated with Ihe .ABC 
Range Ouaii/iie, Ihe name “I ineoln Gap SihMone 



N.iiiim.il rciilio It'i tvimkiim (.tctilngv ini.l ClonphysSs. 
t nivOi'--ilv t.J Adotulilo Adcluiilo S. ,-\tlsl .SOU.S. 

Irtsii-..'. I A (I'l'I.Sl SfilMhonluliip.v ami ulrtiliotaphy ul llio 
Nott[)M)liTi'/im.' Stmilisi'it Snl'/tioiip: a slurm-aumtnalotl shallow 
tniiiMti- soqiii'itoo jh iho Ailcbklc I'loitsynolinc Soulh -Vtiilrali.i . 
I'hl) Ihosi-.. KIm.lt-ia lliiivorsity urStuilh Aiismtlitt nmpuh i 



Mcmivi" hiis been reserved by the Cenli'al Rs'gistei 
of .Ansiraliaii Slruligrnpliie Names. 



Piwioiis' w'lirk 

Tbc section at Suuih Tenl Hill (Pig, 4). origiitiilly 
deseribcil by Thomson (IPOS), was proposed by 
Dalgarno 1 1 al. ( I %K) as the type section lor the Tent 
Hill l■'^l^llatim^. Ihe underlying formauun was 
referred lo as the ‘■Trogiihina shales" by VliIc.s 
The term ‘■pineoln Gup Plagsiones" was 
proposal by Miles iio.ss) for llte sandy sueecssion 
of IlieTenl Hill Poniiaiion. C'ravvford I Ih(i4) referred 
to the lower part of tins unit as the Conabcira 
.Siindsione. Thomson (H2fi5) defined the CorrubeiTa 
Sandstone Meinbei and the -Simineiis Quari/ite 
Member as eoiistiluents of tlie rcnl Hill Porinalioii. 
Cmits ( l%5) eoncliiicd the Trcgolami .Shale Member 
and Corrabeira .Sandstone Member vviili the 
Hraebina Pormation, and the Snmnens Cjuiiiiyile 
Member w'iib the ABC Range Quart/ule, .lulms 
(IbfiS) proposal die lerms ‘■Woomcra Stiale 
Member" and “Arcmtna Duiiit/aie .Vleinher” on Hie 
noribeiii Smnii Shell where they were eonsidcred 
hileral eipiivalenls of tile Tiegolana Shale and 
Snmnens Quail/iie Members, respeelively i Coats 
HtfiP). 

I he slialigiapliy of the I’enl Hill t'lirnuilioii vvus 
reviewed by Co.'its (lOb.'i). riiomson (I%.‘S|. Johns 
( I V)6.S ) and Porhcs I'e Pmiss ( I *2S7 1. It was considered 
lo be ill Mamioan age by riioinsoii I I‘2(i5). However, 
ihc sedimentology o( the Tent Hill Ponnatioii has 
never been studied in detail and the sirniigraplne 
eolimm of Ihe .Seiuib Tenl flill seeiion by Thomson 
I I Ob'!) is Ibe only previi'us altempi In ideniily and 
diieumeiU the sedimentary slrueiures. Jotins tl*>f«S) 
considered llwt the suite of saliincntary stnielutvs m 
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Fig. 2. View of the lype section lor the Tent Hill Fonnation 
iDalgiirnii e( /il. I%S) on the .sonllieni lace ol SoulJi I'enl 
Hill. 









t* 

*L . ■ ■ . .-'rfi». 



S'. 'V %• ■< 



rig. 3. Simrigiaphic It^g of the Simmens Qiiari/iie untlTeni 
Mill Ponnaiion at S4)ulh Tent Hill (afier Dvson rW.S’K 
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ilic ■k-iu Hill I'ojiniiiiun wiis liuliciiliu.’ of simng 
(.■iim.nl acliOM and sliallnw W!ili.'r sfdinicniatjiiii. 

SimliKKipliy 

riw I'oriiiLM' SimiiK'ns QuaiUite Vleindei ot lln; 
Tl'iiI Hill Porniaiiuii i.s raised herein U) IVnmaiion 
slants li> relieel its regional ^igiiiliLaiiee. Togellicr. 
the leiil Hill |■^^lUl|lo!l and SiniiiKns yuaif/iie (r-ig. 
-M repre.scnl regiesMvc sedinieiilaliun ol ihe Sandisuii 
iSiihgroup on ilie -Siuari .Shelf. The Sandismi 
Subgroup is an uiieonronnii> -bounded deposiiioiiul 
sotiueiiee in die sense laf Miielniin 1 1977) fJo ostone 
(.'I the Minleriving Ni.iecalei-na fonTiaiion does iiui 
eriip Old in llic Tent Hills hul is pieseni in drilltoiv 
liiim die Stuart Shelf It is eommonly aboiii 2-b in 
iJiiek and displ.iys a sharp lo gradational base. The 
Niicealeena romtiition was deposited below sionn 
wave base I'li a eombiiied sei|iiciiee bound- 
.irv/lraitsgressiie .surfiee tli.it retneseiils an hiatal 
suilaee ofterngenotis sumaiioti I he h.iwei lent Hill 
I'orinaiion coini'iiscs ihc Trecoliina Sha c .uid 
1 inniln Hap Sihstone nieinhers that represent (he 
liiglislaiid sysleins trae1 of die Sandisoii Subgroup, 
An iiilei'iiieled tnllirie stage or loieed regressive 
systems trail (Dyson 1 996a). loniprising Ihe 
ovei lying Coirabenii Sandsione Member id the Tent 
Hill Ponnaiion and the Simmens Qtiarl/iic, is plaeeil 



beivveeti the Itighslaiid systems Iruel and Ihe 
set|ueiiee bouiidaiy at the top of the Saiidison 
■Subgroup (Tig .^).. 

The Sandisoii Subgroup on the Stuart Shelf and m 
the .Adelaide Cieosyiieline Ibig. 5) is Lilieontondably 
overlain by (he VVileolo .Sandstone and. (ogeilter with 
the Yarloo Shale, is herein assigned to the .Anilina 
Subgroup (Dyson I99(ib), The Yarloo Shale is in linn 
uneonforiiuihly overlain by the VVeurmg [)o|oniitc 
and. logelher with Ihc Wonoka Fomialiuii. is 
assigned to the Depot Springs Subgroup (Dvson 
1 996b .1. 

lent Hill Formation 

The Tent Hill l-orinaiioii. about 200 iii iliiek at 
South feiii Hill, is an iipwiud-saiiding unit consisting 
of die rivgoluiui Shale Ylcitibcr. die I ineoln Ga|i 
Sillsloiie Member and the C'onabcrra .Sandsione 
Member (T ig. .H. It is giadaiionally overlam by the 
Sinunens Quari/.ile. 

Tn-^t‘hnu Sliule- Mt^mhcr 

The Tiegol.iiva Shale Member eonsists ol 
laminated lo ihiii-bedded. very fine to liiie-grained, 
dark greyi.sli brown sandsione iiilerbedded with 
greyish r3cl shale I Fig. 6). It is aboul 60 in thick. 
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Imlividiial ^>anListoni; bads are Hat-bused with 
iH.‘c:isit>nul jn'ODVes and scrutdies. Inlernally, ttie 
sandstones display parallel lamination and eurreni 
ripple cross-lamination analogous to the Uouniu 
setincncc tor lurbiditcs and arc interpreted as having 
been deposited at or below storm wave base from 
waning, unidirectional currents of storm origin. 
Siltstone beds are characterised by parallel 
lamination. The tliickness and frequency of the 
sandstone beds increases up-seclion as the Tregolana 
■Shale Member grades into the Lincoln Gap Siltstone 
Member. The Tregolana Shale Member was 
deposited below storm wave base and is a lateral 
equivalent of the Moolooloo Siltstone Member of the 
Brachina hirinalion. 



Liiu'oln Gdjt Sih stone Member (new mime) 

The name for this new member of the Tent Hill 
I’ormalion is derived from “Lincoln Gap". 24 km 
south of South Tent Hill. It resurrects, in pait. the 
fomier ’‘Lincoln Cap Flagstonc.s" of Miles (HLSS) 
that was previously used to include the sandy 
siieecssion above the Tregolana Shale. Here, the 
Lincoln Gap Sillstone Member is used to describe 
the lower half of the Corraberra Saiidsloiie Member 
llial was originally defined by Thomson ( |4fi5), || is 
about 4II m thick aiiil consists of mterbedded greyish 
red shale and thin to mcdium-beddcil, Hne-graincd 
greyish brown sundslone. Flute casts and scratch 
marks are common at the base of sandstone beds 
suggesting current transport to the east (Fig. 7). 
Internally, the sandstones commonly display 
hori/onlal plaiuir lamination. They are. in place.s, 
capped by interference ripples or asymmetrical 
ripples with sinuous crests. Sandstones displaying 
planar lamination or hummocky cross-stratification 
(HGS) arc capped by near-symmetrical ripples 
Crests of the near-symmetrical ripples show a 



WAVE RIPPLE CRESTS 



n = 12 



l'’ig. 7. Paliieoeunvni duUi for the l.iiieoln Gap Siltstone 

Member 

hexagonal pattern or are siraighi to wttvy with 
tunitig-fork bifitrcations. 

Planar-hnninated sandstone beds capped by ciirrenl 
ripples arc Interpreted as Bouma BC sequences and 
siigge.st deposition at or below storm wave base in a 
current-dominated environnieni. The Hiite easts 
suggest the intluence of unidirectional currents that 
were directed off-shore (Fig. 7). Ripple marks on lop 
of these sandstone beds indicate the intluence of 
unidirectional and oscillatory currents, resulting in 
cotnbiiied-llow ripples (Fig. 8). The presence of 




TBNT HILL FORMATION ANO SIMMENS QUARTZITE 



123 




Fig. S, C’uiiihinL'ti-riow ripples im top of line-graineiJ .sumJ- 
sUme, Lincoln Gap Siltstone Member. The ripple cresLs 
show inipcrrect bil'mviilion and note the presence of 
wrinkle marks. 



HCS anti pluiuir laniinalion indicates thai sloniis 
were lespoiisiMc For die generation of both 
iinidircciional and oseillatory eurrenis. Near- 
symmetrical ripples are interpreted as wave-formed 
in origin. The orientation of wave ripples suggests a 
north-south palacoshoreline. These siriiclures 
suggest deposition above storm wave base but below 
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Fig. y. Clioculale-brown sandstone of the Corraberra 
Sandstone Member in the centre-foregound. gradation- 
ally overlain by qiiartzarenites of the Simniens Qnart/ite. 



fairweather wave base. The Lincoln Gap Siltstone 
Member represents deposition in an environment 
where oscillatory currents were dominant over 
unidirectioital currents. It is a lateral equivalent of 
the Moorillah .Siltstone Member of flic Brachina 
Fomiatioii and is sharply ttverlain by the Corraberra 
Sandstone Member, 

Oirraherni Saiulsioiie Member 

TIte CorrabciTa Sandstone Member is about 2.3 tit 
thick and consists of gieyish red. iron-stained, fine to 
medium-grained sandstone (Fig. 9) interbeddctl with 
greyish brown shale. The sandstone beds are 
commonly micaceous and display heavy mineral 
lamination, swaley cross-stratification (h'ig. 10). 
qtiasi-planar lamination (Fig. 1 1) and medium-scale 
cross-bedding, 'fliey are, in places, capped by 
symmetrical and asymmetrical ripples, interprctcrl as 
w'ave and current ripples, respectively. Glauconite, 
intraformational mud clasts, mud drapes, foreset 
bundles, climbing ripple cross-lamination and 
herringbone cross-lamination are also present. 
Several upwitrd-sanding cycles, commonly about 5 
m thick, are present in the Corraberra Sandstone 
Member where swaley cross-stralilied sandstone 
beds tu'e commonly erosive into underlying cycles 
that comprise tidal sand sheets. Tlic Corraberra 
Sandstone Member grades upward into the Simmens 
Qiiart/ite (Figs 3, 9). 

The lamination and cross-stratification styles 
within the Corraberra Sandstone Member suggest 
initial dc|tosition at or above fairweather wave base 
in a shorefaee envirotiment where oscillatory- 
dominant storm currents were operative. Cross- 
bedding near the top t'f the unit suggests the 
increasitig influence of tidal eurrents. A tidally- 
influenced marine environment is also indicated by 
the presence of glauconite, bipolar cross-lamination 
and forcset bundles. The disconformity at the base of 
the Corraberra Sandstone Member marks the onset 




Fig. 10. Medium-grained sandstone of the Corraberra 
Sandstone Member displaying SCS. Ttammer for scale. 
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rip. I I. latuiOiHKHi iH nictlium-praini'J satiU 

■iloiic (\nT;iberr:i S.indMnnc Member, N<iie presetiee of 
linv anple en,'ss-balcliiig showing p,ilnentlov\ lo ilie 
riphl. l.ens c.ip is .“i.T mm ifi iJiumeler. 



uf foieeil repession in Ihc Sjindisuii Siilipmup and 
meire-lbii k. swaley eross-slralilied sandstone beds 
arc inierpreied as forced regressive deposits (Dyson 
I0‘)3',iy‘.)bii). Upward-shallowing eyeles are 
inierpreied as parasequenecs in Ihc renninology of 
Van Wagoiiei (I985i. On llie Siiiarl .Shell', the 
('orraherra Samlsione Mcnihci represenis parlial 
lateial ei|in\alelils of the lower ABC Range (..fnartzite 
and upper Braehina Formation Horn the Adelaide 
Geosyiidine. I'lie iron rieh I'aeies arc similar lo 
equivalents dial ciop oul east oC Ihe Torrens Hinge 
■/one ai Kiilpara. Delirc Cove. Halleii Cove and 
Puliapa Cap (Fig. I ). Ii is (houglit dial ihe iron Was 
tierived from erosion of the Mesoproierozoie 
Pandnrra Fomialion on the Gawlcr Cralon. 



Sintnions Qiiarl/ite 

Ihc Simmeiis Duarlzile is about lOO tti lliiek and 
consists of grey lo greyisb-wliitc. tine lo niedinm- 
eiaineil. lliin to very thiek-hcdiled quari/arciiilc. 
These beds coiiiain vaiioiis elasts of volcanic and 
granitic composition, varying in si/.e up to 20 min. 
Compound eross-beddod sets eoniprisiiig herringbone 
eniss-stialifieaiion. sigmoidal emss-bedding displaying 
loivscl bundles, planar-lahuiar eros.s-bedding, .sJuile 
da.si.s, liorizonial planar liunination and iiiinoi swalcy 
cmss-straliricaiioii (.SCSI arc abundaiii (Figs J2, 13). 
laiige- scale, trough eross-beddiiig is common (lag. 14). 

Compound cross-bedded sandstone suggests 
deposition III sand waves In a tide dominated 
eiiviromiiciii w here asyivniietry of ilie dominant and 
subordinate euireiits was prunoiineed. but bipolar 
euiTcnls were significant, Tlie lack of HCS and .SCS. 
except near Ihe liase of the .Simmons Quartzite 
.suggests slioiefaee deposition above lairweatlicr 
wave liase where tidal eurrents were dominant. 




fig. 12. Quai l/iiieilile ol ilie Siniinens Qiiarlzitc displavillg 
iivvfiiiiiivd Lioss-bciidinp ol lidal origin and SCS. Nine 
sinaH-seiilc lieiringhoiic iiiiss-hi-ddiilg at base iif bi-d 
Bninloii iiniipiiss l«n svalo. 




big, IJ. C'oiiipiiiimJ L'loss-brdiliiig in qiiarlrareime uf Ihi; 
Siminens Qijuil/ik' 




I 'lg. 14. Tiiuigli eross-beilJing in Ihe Siminens Ouari/ile. 
Lens cap is 52 min in diameter. 





IliN I mi.l. I ORMATION AND SIMMtNS gilARTZlTi: 



I2S 



PaliieociiiTcnt daia sIkiw a siroiig ircnd lowurds ihe 
east and are interpreted ;ls reflecting pmgradaiiun i)r 
ebb How tidal sand sheets (Hg, 13). Following Coats 
1 1963). die .Siniinens Q)uartzile is correlated willi the 
ABC Range Onail/iie in the Adelaide Geosyndine. 



.S't'r/net/ce hoiiiuhin 

I he upper boundary of the Siinniens Quart/ite 
does not crop out at South Tent Hill However, south 
of Bill’s Lookout near the north-western side of Lake 
Toireiis, an crosively based sandstone at the top of 
the .Simniens Guart/iie crops out poorly where it is 
contormahly overlain by moderate brown to greyish 
green shale of the Yaiioo Shidc. The metrs'-tbick, 
medium-grained off-W'hite sandstone contains basal 
clasts of shale, liihic sandstone and occasional 
Vi'lcanics. Sedimentary structures include trough 
ctoss-bedding, S(’S and symmetrical ripples. 

The crosivcly-based sandsume at the top o1' the 
Simniens Q)uari/ite is iriicrprcied as having been 
deposited in an estuarine environmeni The ityie of 
cross-bedding in itie lower part of the unit suggests 
deposition on a llnvially-doniinaied shorci’ace A 
sionii influence is indicated by the presence of SC'S 



CROSS-BEDDING 




CURRENT LINEATION 




Fig. 15 biilaeociirienl data fur llie Siiililleiis Oiiiii1/,i|c. 



and the symmetrical ripples are inteipreied as having 
been foi'ined by wave action. This uiiii is a possible 
ec|uivalent ol the Wdeolu Sandstone that overlies the 
ABC Range Quart/ite in the Adelaide Cjcosyiichiie 
where ii marks the development of broad (c. 10-20 
km) inc sed valLw fills ihat in places attain a 
thickness ot some 23-50 ni in outcrop They consist 
of a hasal, Irongti cross-bedded facies of Itlisial 
origin, overlain by .SCS shoreface sanils. The .SC.S 
sliorefaee sands pass rapidly npwaid into basiniil 
shale of the Bunyeroo J’oniiation. The Wilculo 
Sandstone and Huiiyeroo Foriiiaiion together 
eonsliliitc the Anihria Subgroup (ffysoii 199(ib). Its 
upper boundary is represented by the maximum 
flooding Mirfiicc at the base ol the Wearing Dolomite 
which is cnincidenl with the development ol 
kiluntcirc-deep eaiiyoiis previously assigned lo the 
overlying Wonoka Formation i Dyson 1995 . 1996b). 



Stratigraphic e<|ui>uk'iits nf (he lent Hill 
lAirmalioii and .Siinniens Quart/ite 

The redelined lent Hill Formation and Simniens 
Qtiarl/ite may he considered p.’iriial lateral 
et|iiivalenl.s of the Bracliina Formation. ABC Range 
Qiiari/iie and LUupa Silistotie in the Adelaide 
Oeosyneliiic (I-ig, 3). The Bracliina F'ornuiiion was 
delliied by Dalgarno & Johnson (1964) as the thick 
sncecssion of siltslone conformably overlying the 
Niiccaleeiia l-ormalion and passing upwards into the 
ABC Range QuaiVile iMaw.son 19.49). Together 
with the Se.ielilf Sandstone and NueealceiKt 
Formation, (he Bmehina Formation and ,ABC Range 
(,Jiiari/.ile were meorporated into the Sandison 
Siihgrom (Dyson 1992). The Bracliina t-ormatioii 
and ABC Range (^tiart/ile crop out at several 
localities w'ilhiti the Moiinl Lofty and Flinders 
ranges, of which the l.'tiler occurrences appear to 
display lateral coiuinuiiy. A study by Dyson ( 1992, 
1993*) focused on well-exposed seelions at Hallell 
Cove. Ochre Cove. Mount Terrible, Kulpara, Hidden 
Gorge. W'yaeea Bluff, Parlacoonu aiHl Bunyeroo 
Gorge (Fig. I ), The Lllupa Sillstone is best developed 
to Ihe east and iiorlheasi pails of the Adelaide 
Geosvncline on the BURRA. COPLLY. OLARY, 
ORROROO and MARRF.F L2.M) 000 geological 
sheets, 'file Brachina Formation .mid overlying ABC 
Range Quartzite coiisliiuie an overall upward 
sanding suecessjun. 'fliey represent regressive 
sedimeiuation of the Sandison Subgrou)) and are 
therefore defined as all the sirala overlying the 
maxiiiuini flooding surface/downlup surface, 
lepresenied by (he Niiccalcena rVirmution. to the 
seiineiice boundary at the base ol the Aruhna 
Subgroup. 
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liiuihwii h<niiiiiii>n 

I 1k‘ IltuLliiiiti I niiiKiiion ainipiiscs liiui inenibo-rv 
LMdi III \vlikl-icnii Iv: Jclinod by iiv O-iy. 

S) I wii 111 ' iluiM- iMiiK-ly thi. tiiiylcy R.inac Sillstoiii; 
^klll^H.•l iiiid llic C'mr.ilvir;i Siiiidsloiif Mcinlx’l. :iiv 
•.otiM»|i. led l.ileral cqiilvnlenis iDyscm Ib'I.S'i Thi; 
Biiyles Riin.L'C Silisimie Member does iioi eropoui .il 
Hiilleil Cove iii Kiilpara (Rig. I). Tlii' C urniberui 
Sandsinne Member ul ihe lenl l|i|| Pornuiliun Ihal 
einjisoiii III! Ihe SiiMfl Shell has an ei|uivaleni ihai is 
imhided in Ihe Bniehina I'oinniiion at Halleii Cow 
inysfiii l')‘)5'i, I'he lilbofaeies oC ihe Braebm.i 
1(1111^111011 ai Halleil (..'ove display a Mine id 
■.edimeniary siriicUii'es suggesiive ol ilepiiMlimi 
under the inriiienee of greal slnrms. T hese siriictiires. 
iin inding ticconipain mg palneoeurreiii iLiia. aie 
dUisiraled and deserihe’d more fiilly by tlvsun 
i l'WS' Ipy.s). 

,'T/‘‘£' Km/ge (Juarlult 

The ABC Range Qiiari/iie is eoinpnseil of pale- 
pinkish giey Id greyish white, ibiek bedded iii 
massive, line' in nu diiini-gi'alned. slighlly rtidspalhie 
(|ii.ii'i/,ite and iTiinni inlerheddecl shale and line 
gi'iiiiied sundslone. It is eliaiiLelerised by ihe 
ahuiulanee of planiu-tabiilai. hemnghone ami largc- 
sealc trough eross-bedding. asynmieirie'iil ripples 
wiih sini.ious eresls, liasci and leiUieular bedding, 
miideiaeks, mud drapes and mud inlraeliists. 
Slraighl-eresied syinmcirieal ri[iples also cap some 
snndstuiif beds. Compound cross-bedded sets eunsisi 
nl small-scale cross bedding sepacaied by iuelined, 
inasliT set boiindai'ies. As ihc inelmalioii ol Ihe 
iliastei bedding planes deereases, ihe hipoltiriiy oT 
llie cross bedding bi.'evimes more pirvalein 
Meganjiple emss-bedded sets, eominoiily imi- 
direeiioiial. display a ihin-lhiek alleinalion ol sandy 
loresel bunilles, bonnde'd by leaelivaiion suiiae'es. nil id 
eouplels and/or mud dra|x.'s. Saiulslone elianiiels are 
eharaeterised by gently meliued lateral aeerciion 
siirfaecs and low- angle miiuiition surlaecs. SCS and 
Ittiii/nntiil-pliinnr lannnaijou are oeeasionally 
ohseised near the base ol some minor t|Uaii/'ite 
anils, HCS is rosiriele.d to iniei'vals ol inlerbedded 
shale <iiid lliiii to mediuni -bedded line sandslone and 
i.(iiail/’iie. Thus, Ihc siiile of sedimentary siriietiires ni 
Ihe ABC Range yuart/.iie described here suggests 
lhal il was deposiled In a shallow inarnie envininmeiii 
where lidal cmreius were dominani ovei siorm and 
wave iieiloii. 

UhljVI Sill.ltnllf 

The Chipa Sillsloiie is a regionally signincaiil unit 
that can he mapped over a large area ol the* Adelaiile 
(ieosyndine. The type sedion ol'lhe L liipa , Sillsloiie 
was defmeil hy Miranis i |d(>| i near Mount Tirvan on 
Bl.iRRA where it was Jesciibed ns a stiecession ol 



eivcn. grey ami locally pinple shales. Plmnmer 
I ld7.S| iceogiiise'd Ihe ihtce members oTilie Binchiria 
TT)i mnlioit in die Ihupa Sihsione at Oodia Wiiia 
I Pigs 1. 5) and reeoiniTiemled the lerm T liipa 
.Sjlisione ' he fdim|uisheil. I lovve-vi.-r, Toitvs ek; Pices 
d‘)H7| propioLsI rcieiuioii (it die ^Iraligrapliie nanii' 
bei'aiise dies aig.iied lhal leginiial inappabihiv ol ihe 
eoimliineni menibers bad urn been eslabbshed 
I illiolarii's ol the I'lupn Sillsloiie ate distal 
equiviik'nis ol Ihe eoiisiilueni members of ihe 
Brai'hina I'Virrnation and are iheieloic linie 
ir.iiisgivssive. The TUiipa Sillstone repiesoms 
legiL’SMve shallow marine setlimeiiiaiioii on the' 
iiiidille to Ollier shell, Palaeociirrenl (lain show i 
wide range ol curreni direelions (fkson l‘)OS ) 
snggesimg .in eiu iroiiineni where unidireehonal and 
osoillaiory eurrenls were inleradive. 

Oepositiunal iiindel for Ihe Tent Hill I'iiriiiution 
and Siiiimens Quartzite 

The Simniens Qu-ari/iie am! eonsliuiehl meiiibeis 
of the Tenl Mill Toimaiuin may he defined by llicir 
liiliolaeics. The Tenl Hill I ormalion is an upward- 
sanding sueee.ssioTi ol inlerheJdeil shale und line- 
grained sandsioiK'. Sandslone beds display sevcnl 
sediiTiemary sli ueiiires associated will' slot in 
ileposiiion such as BC Bouina seipienees, HCS, 
inieto-HCS and ijtijsi-planar lamiiiiiiion, I be 
Tregolana Shale Member was deposiled below .sloriii 
wave base With progressive shallowing nhove stonn 
wine base, inlerbedded slnilc ami sandslone ol Ihc 
l.ineoln i iap Sdlskine .Meinbei were dcposikd .M 
die lop of ihis siiceession, die Corniherrn .Sandstom.- 
Memlier consisis of se-v'ei‘al sharp-ba.sed shorefaii' 
sandsiones aboiii 1-2 m diiek ih.ii displav SCS 
I'hcsc SCS sandstones are lelerred to :n. aUaehul 
shorefiiee vIcpoMts. Some SC.S sandslorie.s an- 
eimifilclely eneloscd wiihm .shale ami are relcrred nv 
as deliieTie'tl shoicTiiee Jepo.sil.s. The base of ejeli 
SCS siiinlsione is a hipli-frcipienev scquenee 
boundary The cro.sivc’ slu'icfai.'e’ deimsiis ate 
mterpreled as roiccil ntgressive- deposits The 
Con.iheirn .Sandsloiii- Meiiibei was deposited above 
lali weather wave ha.se in an environmeni ihai w.is 
sitirm dominated but where tidal iiemiiy w;is also 
signirieant. Il is giailMlionally overlain by pam 
sei|nences of liilo-dom muted (|iiaii/aieniies and 
liiliiv sandsiones of die Simmiiis Quari/iie. [hr 
Siinmens Qtiaii/ilc rcpresenis eoniimied sliadnw iug 
of Ihe sea in which the' Tent Hill and Bradiina 
PoriTUilions were deposiled. Combined with a high 
scdiniem iipply. progradation ol die lower shoietacc 
I'esulled in a wide, shallow shelf which was 
conducive lo lidal amplinemioii. .No siihmaiine fan 
deposits have been recognised ai ibis siraiigiaphii 
level elsew here in the basin 
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I he lent Hill [ (irinuiion iiml SiirmieiiK (Jiiiiiuili; 
ivpicsciil prni.’raLlalioii ol a Iklf-doiniiialccl slu>rcl:K.c 
mill a sUirm Joimiiaied. shallow ^hi-ll cmiroiiniL'iii- 
Tliis retMv.ssive suevessifiii is cumposeij nl'a niiinhcT 
of upward- saiiiliiig cycles f|Uit alo ci'inaiacii wilhin a 
liicran.liy iil iransjux-ssivc rcf;ivs%i\c cycles, These 
cycles ai'C iniiially aypraitiiiioiiul in cluiractci rind 
licciimc nicrcasiiicly prci>;iadalitinal iipscctiiin A 
very thick ufflap wedge developed I'miii dii.- 
pnigi,id;tti«i|i and uravitalioMid insiahiliiy resnlied in 
c.vIcMsjunal lanlliny and cillianced ■viihsideiHc-, 
I'alaeocurivnl data sngpe.sl a noiih-Minlli. ddally 
inlincnccd sriordiiie. Scdinieiil was derived liotn the 
liawlei't I'lilcin to ihe west and iraiisporled eastwards. 
I'lic dcimsiiional cm in'iinicill shiillnwed to above 
laiivveaiher wave l\i.se across a relalivcly mirrow 
shell and sediniciil piogradcd acivss ihc Toricns 
Hinge /one into the Atlclaide Geiisynclinc, Here. 
Ihickncss of (he Saiidisoii Suheronp Was .ilVccied by 
syn-dcposiliimal Icchnncs, Coals (l*-i6.S| sucecsted 
iliar Ihc inerlvinp Woimka I nrnialion and Pound 
.Siibjenaip were noi deposited on the Stuari .Sliell. but 
were ivsiricted to the Adelaide Cleosyncline liecausc 
ol syn ilcposiiioiial tanlliiig across the Tori cii' Hinge 
/.one Ihe areuale Irend icpicseiUed by the roinii> 
Hinge /one marked the possible eilge of Ihe lomier 
shelf dining deposition of the lower \Vonnka 
Totiiiation. However, ideiinlieatioii ot the Wbnoka 
I I’rinalion in dnilcoic lioni llie ciisieiii .Stiiail Shell 
(e.a . Btifieechee 2) suggests that a majoi trans- 
gn.'ssion iiu tined acioss the ronviis Hinge /one at 
Ibis lime. Deposition of ihick Biinycrvui sediments in 
ihc \dclaide t.ieosyndiiio Wa^ conloniporancous 
With active subsiileiiee. Regional iiistabilliy 
I iimribnted lo the indsioii of VVoiioka canyons on Ihe 
wesiern edge ol Ihe fieosyiiclinc. 

Discussion 

I HU III II !;rcv,w’\'( (/e/io.v/r.v 
III the classic hssoii sec|Lienec stiaiigniphic model, 
llie Type I depositioiial sei|iienee cons sis ol 
lowsiaiid. iraiisgivsslve :iiid liiglisinnd systems iimcIs 
whiih are sc hemniloilK lied lo spccilic incrcmcrils 
of the cnslatic ciii vc. However, an nu icasing Volmnc 
of lileralnrc suggests that deposition during a vlalivc 
fall in sea level niiiy be placed into a fmirih systems 
tract hetween the liigh.staiid systems naci (HS'k) and 
tile segneiiee boundary. This systems iruei has been 
previously refeiTeil to as Ihe falling siage or forced 
regressive sysleins Uael (e.g.. Ilnnl <!t Inckcr 1942). 
Sliidy of jirogradalional tidal sand sheets and shaiT- 
hused shorefaee deposits of tlicTenl Hill Toimalion 
and Simmens Dnan/iie at .South Tent Hill, and 
similar deposits of the Hiachina l-orniation uiicl .AHC 
Range Qnaii/ite at I lallett Cove. Knipara. Bemyeroo 
fiorge aiiil Trehilcoek Clap (big. I ) suggests dial lliey 



imiy be assigncil Lo the falling sluge systenw iraei 
(Dyson I'tOhai. Ihese dints rcpri'M'iit iegre.ssi\e 
sedimentalion id the Samlison .Subgroup oti i|ie 
Siuail Shelf and in ihe Adelaide Geosynclmc- I he 
lower and upper hounclaties ol ihe the lulling stage 
svsieiiis iiael ibSS'l ) ate lived on the rdaiive sea 
level curve. However, the iiieivinenls of the oihei 
sy.sienis tracts are mil fised and will wiry due to 
sohsiJeni;e rate and sediineiit MippU Shnictacc 
sandstone displaying .SC'S ai the base ol die 
( iiir.iben.'i Samjsloiie Menihei eoiTesponds ni the 
base ol Ihe l-SST. It-, upper houiiclary is the sec|neiice 
lionndtiry which isdelineii hea'.is (he lowesi point of 
relaiive sea level. I he eorielaiive eonli>riiiiiy may he 
aiwlogoiis to the rlownhip airi'aee oi iiise.mibiimiy at 
the lop of Mihmaniie tans in eaiTier I.Asoii models li 
passes epdip into the subaerial uiieonlomnly 
associated with the seL|iienee htuindary 



Sfu‘lj i!\ihii»ii 'i iiiiil i<itltu-oi'unYiu\ 

Shorelaec’ stoni'i deposits ol the L'on'aherm 
.Sandstone Meinbei weie possibly deposited in .i 
mesoiliJiil cnvironnicni with .i lul.il iiinge id .some 2 
4 ni. Such cm iionnieiiLs ate storm m wave- 
doiiiimilcd ( ly-alrymple Id92i Ihe Corraberra 
Sandstone .Vleiiit'K’r Is Jii'ec'tlv siiLn-eded by tidal 
sand sheel deposits ol Ihe ,\BC Range Qnart/iie in 
the soudtcni pint of the Adcl.mle Geosyneliiie. This 
suggests that tidal overpi lining of siiirm and wave 
effoeis extended well out aeros.s die upper sliorefaec. 
The adaliw iidUieiice of stoiinc deeieaseil as die 
Liilal eiineni specils increased so dial chsial pads of 
the sand ■^hee( ciMiiained storm-gencimcd siriieinres. 
The Moini-domiiiaicd shoreluee sysiem was rephieecl 
by progriiding lide-ilominaied delias and open eo.asi 
tidal flats. Mud Was deposited beyond the depth add 
lange of tidal reworking. Tidal channels wilhin ihc 
Simmens Quuri/^iic wete possihly Incised to shallow' 
subliJal depths mi the shorelaec. based on the rarity 
ol SCS. The depth of iiieision suggests a high 
mesoiidai to possible iiniemlidal langc along the 
palaeoshoielinr. During deposition of the FSS'l . dd.il 
range may have been limited due lo die relative lull 
in sea Lwel. 

Wave ripple orienuiiions snggesi Ji re-gioiinl iiorili 
south shoreline. Clasiie malt'iial was siuireed from 
the west. AsV mmelry ol the tidal ivgiine is supported 
by die doiviiiianl uniniodul trend bn ripple ei'oss- 
bedding. The wide spicad ol Ihese data suggests that 
longshore eniTenis were operalive. Shoaling 
lairweather and sloi'in waves mniated Imigstiore 
eiiiTeiiis ihai transported sand on the shorefaee. 
rouglily parallel lo the >horeline. Palaeocurreni ilatii 
from storm-iiiflnoneed litliofaeics in the Braehina 
I'ormiilion at Hulled Cove are cleseiihed by Dyson 
(IW.5'. Idos). 
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l ilhf‘lvcic\ tf'lulivitships cnul a/ra'hilions 
The Corniherni Sarulslone Vleniherol'ihc Tcn( Hill 
Fttrnnilion in Smnh rent Hill luuJ on ihe Siiiun Shell 
eimiprises ihe lower purl of the siindy siieecssion 
overlying ihe Tregolanii Slvile Moinbei' (Ciuwl'ord 
iy(i4l. l.ilholueies resembling llio.se of Ihe 
CoriiibeiTa S.iiidsltnie Member also crop onl lU 
(Xhre Cove (Dyson I995'i. Halleii Cose and 
Kiilpara (Dyson 1992) and al PuKapa Gap near 
Bellaiia (Coats IVb.S), Granular, midium lo euarse- 
gr.iined sandstone .ind riark red lo reddish brown 
shale .at OdircCovc (Fig. 1 1, previously ideniilicd as 
Bimyeroo FormaMon (Dyson 1992). wars 
ivinlcrpretod as lithofacics of ihe C'orraberra 
.Sandslonc Member of ihe Bruchina Formation 
(Dyson 1995')- .^l Kiilpara, faeics of ihe Corraberra 
.Sandstone Member are inleibcdded wilh (he low'er 
ABC' Range Quart/ito The Bayley Range -Silisione 
.’V'leinber ero)is uiil iiorih of Piehi Riehi f*ass al 
Middle Goigc, Parlacoona. Warrakimbo (iorge, 
Rlack Gap. Bimyeroo Gorge. Braelinia (iorge and 
Finke Springs (Fig. 1 1. South of Pnrtneoona and 
uiljaeenl to iho rorrens Hinge Zone, the sioriii- 
doinlnaled facies of the Corraberra Samlslone 
Membci arc prcdomnianl I'his suggests ihai the 
Corraberra Sandstone and Bayley Range Silisionc 
members, both deposiled above fairwealher rvave 
base, are lateral equivalents. Fiirthernioro. tliey art 
partial lateral equivalenl.s ol Ihe lowei ABC Range 
C)Liari/.ile. 



The (eims “.Simineiis (.Juail/iie" aiul "ABC Range 
Guari/iie” are used herein lo describe silica- 
cemented qnarDite or orthoquail/.iie in which the 
dominant niuieralogy is uvei 90% quarte.. Pellijohn 
t‘i III. (1972) prefer the use of the term 
"qu.irt/.areniic’' over ‘orihoquart/ile" for (hose 
sedimciils in vvhieh Ihe detnt.il fraction is 9.5%. or 
more qiiarie. The ABC' Range Quan/itc has been 
mapped al the first appearance ol lliiek. laterally 
e.Mensive while (|uarl/iie fe.g.. Webb & von der 
Boreh I9b2: Dalgarno i!(i Johnson 1966). Apparent 
inierioiiguing of the 'lent Hill Formation and 
-Simmens Quari/j|e on the Stuart Shell, and belween 
Ihe Braehina Fonnalion and ABC’ Range Qiiarl/itc m 
ihe Adelaide Geosyiicline eaii he generated by the 
slacking of ihcse lilhofacic.s on a paraset|uenee scale 
Similarly, iiKcrlongiiing between the eonsiiluent 
members of the Braehina Fomialion and lent Hill 
Formath'n may be explaineil in this manner 
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